/•dr
where tvd = deadspace transit time, Ar = time lag and / = flow rate. Second, one might expect, prime fade, that the error in the value dP/dV is similarly affected. In fact, however, the value of dP/dV is altered very little by an uncorrected time lag of this magnitude. In addition, the error in dP/d V appears to be solely a function of At. It is independent of flow (unlike the deadspace error) and hence remains constant. Any changes in dP/dV within or between individuals cannot therefore be a result of this measurement error as Dr Drummond suggests.
These assertions are based on empirical evidence (by observation of the effects of differing time lag values in the analysis of prerecorded breaths) and on a computerized mathematical lung model based on equations of alveolar carbon dioxide kinetics [1, 2] into which different values of Ar are substituted.
The constancy of the dP/dV error (E) may be explained more simply as follows:
The function d_P(r + Ar)/dr can be expanded by the expansion of Taylor [3] to give:
From equation (3) it can be seen that the measured value of dP/dt is expressed in terms of derivatives (of successively increasing order) of the real-time values. For exponential functions, all such derivatives are equal and therefore cancel out when substituted in equation (2) , the only remaining terms being At, Ar 2 /2! etc, which converge. Hence, the measurement error, E, is seen to be constant for a given time lag. The plot of P against V should therefore remain linear as it is virtually independent of flow. 
Magnetic resonance imaging of extradural blood patches
Sir,-It was interesting to see magnetic resonance imaging of extradural blood patches from Beards and colleagues [1] . However, I could not help thinking some opportunities were lost. Only five cases were imaged, all with different histories and physically different. A time course of the natural history of a blood patch cannot be concluded from this study. The rapid reduction of post lumbar puncture headache still appears to be a conflicting argument. Initially it is suggested that displacement of CSF by the blood patch (18-20 ml) relieves the symptoms, but they also noted other occasions where much smaller volumes have been used successfully. There must be other mechanisms involved not described here.
Haematoma formation compressing the spinal was not correlated with the reporting of radicular pain in the five patients imaged. This is also true of subcutaneous haematomas and back pain.
The technique of MRI may be of use in determining the progression of the extradural blood patch and symptoms correlated against reported symptoms from the patient, but this study has not examined this question. 182-188
Sir,-In our study [1] , we reported imaging of five patients who received cxtradural blood patching. All patients were imaged on one occasion only, at periods ranging from 30 min to 18 h. Dr Wilson suggests that it is not appropriate to conclude a time course for the natural history of the blood patch from this study.
Whilst it is true that we have not performed consecutive imaging in individual patients, it is perhaps difficult for those not involved in magnetic resonance imaging (MRI) to appreciate the logistical difficulties such a study would present. The comment that all the patients were " different" is true in that it was not the same patient imaged over consecutive time periods, but all had received dural puncture leading to post lumbar puncture headache, all had been treated with a trial of conservative therapy which failed, all were adults in their second to fourth decade and in all cases the blood patch was placed at, or one level above, the original puncture site. We would disagree with the comment that mechanisms other than volume displacement of cerebrospinal fluid by the blood patch must be involved in the rapid reduction of post lumbar puncture headache. This is discussed in some detail on page 186 of our article [1] . It is true, however, that early studies used small injection volumes of only 2-3 ml of blood. After the initial work of Gormley [2] most workers required larger volumes of blood. As discussed, the original study used end-hole spinal needles rather than the Tuohy needles favoured today. We believe that one possible reason for the large injection volume now favoured is that the Tuohy needle causes leakage of blood into the interfascial spaces so that the volume of blood in the extradural space is less than believed.
Whatever the volume of blood remaining within the extradural space after patching, there can be no doubt from our images that there was marked compression of the thecal sac. Over a period of 3-4 vertebral segments around the injection site of the extradural blood patch, there was no residual patent CSF space and the mass effect was surprisingly extensive. Indeed the neuroradiologist involved in the study commented that he was surprised that these patients were not paraplegic in view of the degree of neural compression present.
The use of MRI in patients who do suffer radicular pain is particularly important and should be performed. It was not the intention of this study to investigate this unusual occurrence but rather to examine the natural history of the extradural blood patch. The presence of subcutaneous haematoma was again not correlated with back pain.
The technique of MRI will be important in studying the progression of the extradural blood patch. It must be appreciated that studies of this type are subject to considerable restrictions in terms of patient recruitment, related to both the rarity of the disorder and the extreme rarity of the complications.
Displaying data
Sir,-Graphs and charts are useful tools. They allow rapid understanding of complex relationships. The persona] computer is also a useful tool. Unfortunately, indiscriminate use of charting software can result in an increase in the amount of ink on the page without a corresponding increase in the amount of information conveyed (pace Edward R. Tufte). Figure 2 in the paper by O'Meara and Gin [1] appears to be an example. This figure, representing the percentage of patients with at least 50 % reduction in pain score plotted against time, puzzled me at first. It appears to show two series of data points, each connected by a line. The mystery is the presence of two data points for some, but not all, time values. I puzzled for some time before I realized that the lines actually represent the outlines of two bar (or column) plots. The circles, filled and hollow, do not represent data points as they do in the other figures in this paper. In fact, they have no place in the chart and serve merely to add confusion. I suspect that the authors did not intend to confuse their readers and we should all note the hazards of using computer charting programs whose features are seductive yet may thwart our purpose in using charts to convey information. in survival curves. The figure may be improved by omitting the circles completely or by an alternative where circles represent true data points ( fig. 1 ). Points should be joined by stepped lines rather than straight lines to reflect the discrete nature of the data [2] . In our study, pain scores were assessed at 15-min intervals and the percentage of patients "surviving" at any time would not be known to change before the next assessment time. When analysing data where the survival times for each patient are known exactly, consecutive data points may be spaced irregularly with respect to time, but they are still joined by stepped lines.
M. E. O'MEARA

Cambridge
T. GIN Hong Kong
